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Abstract 



This invention relates to Compounds of general 
formula I 




[wherein 

represents a hydrogen atom, an alkyl group 
containing 1 to 6 carbon atoms , an alkenyl or alkynyl 
group each containing 3 to $ carbon atoms or an alfcanoyl 
group containing 1 to 6 carbon atoms or represents 
a phenylalkyl or phenylalkanoyl group each containing 
1 to 3 carbon atoms in the alkyl part {in which 
the phenyl nuclei, may be substituted by 1 or 2 
halogen atoms) ? 

H 2 represents a hydrogen atom or an alkyl 
group containing 1 to 4 carbon atoms? and 

Eg represents a hydrogen atom, an alkyl group 
containing 1 to 7 carbon atoms, a cyeloalkyl group 
containing 3 to 7 carbon atoms, an alkenyl or alkynyl 
group each containing 3 to 6 carbon atoms oc an alkanoyl 
g.roup containing 1 to 7 carbon atoms or represents 
a phenyialkyl or phenylalkanoyl group each containing 
1 to 3 carbon atoms in the alkyl part < in which the phenyl 
nuclei may be substituted by 1 or more fluorine, chlorine 
or- bromine atoms), and & 4 represents a hydrogen atom, an 
ajlk.yl group containing 1 to 4 carbon atoms or an alkenyl 
or; alkynyl group each containing 3 to 6 carbon atoms, or 
8j and together with the nitrogen atom between them 
represent a pyrrolidino, piperidino, hexame thy lane imino 



- * - 

or Htarpholino group! and acid addition salts thereof. 

The compounds of general formula I above 
in which one of the groups R ± or R3 or both groups 

and a 3 represent an acyl group are useful intermediate 
products for preparing the other compounds of general 
formula I which have interesting pharmacological 
properties, particularly an effect on the central 
nervous system and/or the circulation. 

The new compounds may be prepared using methods 
known pjar se . 



1536 .3653 

» 2 ™ 



Chemical Compounds 

The peasant invention relates to tetrahydro- 
benzthiaaoles , to processes for their preparation 
and to pharmaceutical compositions containing them, 
5 According to one feature of the present invention, 

there are provided compounds of general formula I 




[wherein 

represents a hydrogen atom, an alky! group 

10 containing 1 to 6 carbon atoms e an alkanyl or alkynyl 

group each containing 3 to 6 carbon atoms or an alkanoyl 
group; containing 1 to 6 carbon atoms or represents 
a phenylalkyl or phenylalkanoyl group each containing 
1 to 3 carbon atoms in the alkyl part {in which 

15 the phenyl nuclei may he substituted by 1 or 2 
halogen atoms) ; 

1*2 represents a hydrogen atom or an alkyl 
group containing 1 to 4 carbon atoms? and 

R- represents a hydrogen atom, an alkyl group 

20 containing I to 7 carbon atoms, a cycloalkyl group 

containing 3 to 7 carbon atoms, an alkanyl or alkynyl 
group each containing 3 to 6 carbon atoms or an aikanoyl 
group containing 1. to 7 carbon atoms or represents 
a phenylalkyl or phenylalkanoyl group each containing 

25 1 to 3. carbon atoms in the alkyl part {in which 
the phenyl, nuclei may be substituted by 1 or more 
fluorine, chlorine or bromine atoms) and R. represents 



~ 3 - 

a hydrogen atom, an a Iky. I group containing 1 to 4 

carbon atoms or an alkenyX or alkynyX group each 

containing 3 to 6 carbon atoms, or R 3 and t\ 4 fcogsther 

with the nitrogen atom between them represent: a pyrrolidine, 

piper id ino, hexamefchyleneimino or morpholino group] 

and acid addition saXts thereof. 

Where the compound of formula I is a compound 
possessing a chiraX centre, the invention extends 
to aXX possible isomers of the compound in question. 

It will be appreciated that, for pharmaceutical 
use, the salts referred to above will be physiologically 
acceptable acid addition salts, but other acid 
addition salts may find use, for example in the 
preparation of compounds of general formula I and 
physiologically acceptable acid addition salts 
thereof. The expression "acid addition salts" 
as used herein includes salts formed with inorganic 
or organic acids. 

The compounds of general formula I possess 
interesting pharmacological properties, and in 
general show an effect on the central nervous system 
and/or the circulation. 

If in general formula I one of the groups 
and represents an acyl group or both of R^ and 
R 3 represent acyl groups, these compounds of general 
formula^ 1 are valuable intermediate products for 
preparing, other compounds of general formula I. 

Preferred compounds of general formula I 
above are those wherein the group 




is in the 5 or 6-position. 

As examples of the definitions of the groups 



- 4 



R- 



and 



R 4 



the H- 



R 2" 



group may represent an amino, raetby lamino, ethylamino, 
n~propy lamino, isopropy lamino, n-butylamino , isobuty lamino, 
10 tert.buty lamino, n -pen ty lam ino, isoamy lamino, n- 

hexylamino, dimethyiamino, die thy lamino, di-n-propy lamino, 
di~n-butylam.ino, raethyl-ethylaraino, methyl-n-propylamino, 
me thyl-isopropy lamino, e thy X-i sop copy lamina, allylamino, 
buten-2-ylamino, hexen- 2 ~y lamino, N-methyl-ally lamino, 
15 N~e thy 1-ally lamino, N-n-propyl-allylamino, M-n~ 

butyl-allylamino, propargylamino, N-methyl-pr opa rgy lamino , 
tsj-n-propyl-propargylamino, fiormylamino, acety lamina, 
proplony lamina, butanoy lamino, hexanoy lamina, U~ 
methyl-acetylamino, N-aIlyl~acetylamino, N-propargyi- 
20 acetylamino, benssylamino, N-methyl-benzy lamino, 

a-chloto^benuy lamino, 4~chloro~benzy lamino, 4-fluoro- 
benasylamino, 3 , 4 -dichloro-bensy lamino, l~phenyle thy lamino, 
2-pheny le thy lam ino , 3-phenyl-n-propy lamino, benssoylamino 
phenacety lamino or 2-pheny Ipropionylamino group? and 



25 R 3 

the >"* 

R 4 



group may represent an amino, methy lamino, etbyXamino, 
n-propy lamino, isopropy lamino, n-butylaraino, isobutylaraino, 
30 tert.buty lamino, n-peaty lamino, isoamy lamino, n~ 

hexylamlno:, n-hepty lamino, dimethyiamino, die thy lamina, 
di-n-p ropy lam ino, di~n~buty lamino, me thy 1-e thy lamino, 
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methyl-n-propy lamino, methyl-isapropy lamino, afchyi™ 
isapropy lamino, allylaraino, buten-2-y lamino, hexen- 
2 -y lamina, d iailylamina, N~me thy 1-ally lamino, tt~ 
ethyl-ally lamino, N-n-propyl-ally lamina, tsi-n-butyl~ 
5 allylam3.no, propargy lamino, bufcin-2-y lamino, hsxin-* 
2-ylamino, diptopargy lamino, 8-me thy 1-propargy lamino, 
H-e thy 1-propargy lamino, ayclopropy lamino, cyclobuty lamino, 
cyclopenty lamino* cyciohexy lamino, eye lohepty lamina, 
N-msthyl aye lahexy last mo, N-etiiy 1— cyciohexy lamino, 

10 formy lamina, ace ty lamina, pr op iany lamina, butanoy lamino, 
pentanoy lamina, hexanoy lamino, heptanoy lamino, 
N-methyl-acetylamino, H~ethyl-acefcy lamino, N<-n- 
propyl-ace ty lamino , s--allyl~acety lamino, bensoylamino, 
f luorofoenzoy lamino, eh lorobenzoy lamino, bromobenzoy lamino, 

15 pheny lace tamino , 2 -pheny lpropiony lamino, i3-methyl- 

benzoylamino, N~e thy l~ch lorobenzoy lamino, Dichlorobenzoyl- 
amino, N-cyc lohex y 1-ace ty lamino , benzylamino, chloro- 
benzylamino, bromobenzy lamino, 1-phenyle thy lamina, 
2-phenylethy lamino, 2-phenyl-n-propy lamina, 3~phenyl~ 

20 n-propy lamino, s-mefchyl-benzy lamina, DJ-ethyl-benzylamino, 
N-ethyl~chlorobensy lamino, N~efchyl-2-phenyle thy lamino, 
N~acetyl~*behzy lamino, tf-acetyl-chlorobenzy lamino, 
SJ-allyl-benzy lamino, N-allyl-chlorobenzy lamino, 
pyrrolidine piperidino, hexamethyleneimino or' 

25 morpholino group. 

Particularly preferred compounds of general 
formula I are , however , the compounds of general 
formula la 




(la) 



~ s - 



(wherein 

represents a hydrogen atom, an alkyl group 
containing 1 to 3 carbon atoms or an allyl, benzyl, 
2-chloco-ben7,yi, 4~chiQra~-beozyl , 3 , 4-dichlor Q-- 
5 benzyl or phenyls thy 1 group; 

represents a hydrogen atom or a methyl 
or ethyl group? and 

» 3 represents a hydrogen atom, an alkyl group 
containing 1 to 6 carbon atoms or an allyl, propargyl, 
10 benzyl, chlorobenzy .1 » phenyls thy 1 , cyclopentyl 
or cyalohexyl group and R* represents a hydrogen 
atom, an alkyl group containing 1 to 3 carbon atoms 
or an ally! group; or H 3 and R 4 together with the 
nitrogen atom between them represent a pyrrolidine, 
15 piperidino, hexamethy leneimino or morpholino group) 
and especially the compounds wherein the group 



20 is in the S-position, and acid addition salts thereof. 

The new compounds may, for example, be prepared 
by the following processes, which processes constitute 
further features of the present invention: 





a) 



Reaction of a cyclohexanone of general formula II 



25 



0 



X 



(II) 



- 7 - 

[wherein R 3 and R 4 are as hereinbefore defined; and 
X represents a nucleophilic leaving group such as a 
halogen atom {e.g. a chlorine or bromine atom) 3 with 
a thiourea of general formula III 



H 2 N 



N 



X 



R, 



(III) 



(wherein and R 2 are as hereinbefore defined). 

The reaction is carried out in the melt or 
in the presence of a solvent or mixture or solvents 

10 (such as, for example, water, ethanol, wafcer/ethanol, 
pyridine, dioxan, dioxan/water , glacial acetic 
acid, tetrahydrofuran or dime thy If ormaroide) conveniently 
at temperatures of between 0 and 150*C, but preferably 
at temperatures of between 20 and 100°C, and optionally 

15 in the presence of a base (e.g. sodium hydroxide 
solution, sodium acetate, pyridine, tr iethylamine 
or N-ethyl-diisop ropy lamina) . The compounds of 
general formula II used as starting materials need 
not be isolated . 

20 b) Keaction of a compound of general formula XV 



(XV) 



„ s _ 

(wherein and R 4 are as hereinbefore defined) with 
a forraamidine di sulphide of general formula V 



R, 

R--N 

2 \ 



c - s - s - c 



?1 



H 2 N 



2 y 



5 (wherein R^ and S 2 are as hereinbefore defined? and 
~£~ represents an anion of an inorganic or 
organic acid) . 

The reaction is preferably carried out in 
10 the melt or in the presence of a high-boiling solvent 
{such as, foe example, glycol, dime thy if ormamide, 
diphenylether or dichlorobenzene) conveniently 
at temperatures of between 25 and 200*0, but preferably 
at temperatures oE between 70 and 150 °C. 

IS c) For the preparation of compounds of general 
formula I wherein at least one of the groups R^, 
R 2 , or R^ represents a hydrogen atom: 

cleavage of a protecting group from a compound 
of general formula VI 



20 




(VI} 



_ 9 _ 

[wherein at least one of the groups R i ' ' E 2 ' ' R 3 ' 
or * represen t a protecting group for an amino 
group such as, foe example, an acyl or al k oxy oar bony 1 
group {e.g. an acetyl, prop tony 1, methoxycar bony 1 
3 or e thoxycarbonyl group) or R^' and R,, * or R 3 ' 
and R 4 ' together with the nitrogen atom between 
them represent an iinido group (e.g. a phthalimido 
group}; and the remaining groups R'j_, H '2' R> 3 
and R ! 4 have, other than the acyl groups, the meanings 

10 given for R^ to hereinbefore] > 

The cleavage of a protecting group Is preferably 
carried out by hydrolysis in the presence of a 
base such as, for example, sodium hydroxide solution 
or potassium hydroxide solution or in the presence 

15 of an acid such as, for example, hydrochloric acid 
or sulphuric acid, in the presence of an aqueous 
solvent ( such as, for example, water/ethanol, water/ 
dioxan or water/tetrahydrofuran) at temperatures 
of between 50 and 1S0*C, but preferably at the 

20 boiling temperature of the reaction mixture. iVn 
imido group, such as the phthalimido group used 
as a protecting group, is preferably split off 
with hydrazine in the presence of a solvent such 
as, for example, water, water /ethanol or water/dioxan 

25 at the boiling temperature of the solvent used, 

d) For the preparation of compounds of general 
formula I as hereinbefore defined wherein at least 
one of the groups R^, R 2 , -R 3 or R^ represents an 
30 alky 1 or phenylalkyl group: 

Reduction of a compound of general formula VII 




{VII) 



(wherein 

at least one of the groups R^", R2" ' K 3" 
5 or H^" represents on© of the acyl or phenylacyl groups 
mentioned hereinbefore? and 

the remaining groups R''-^, ^"2' a "3 and H "4 
have the meanings given respectively for R^, R^, 
R- and R^ hereinbefore) with a metal hydride. 
10 The reduction is conveniently carried out 

in a suitable solvent (such as, for example, diethy lather , 
tetrahydrof uran , glycoldisnethylefcher or dioxan} 
with a metal hydride, (e.g. with a complex metal 
hydride such as, for example, lithium aluminium 
15 hydride} at temperatures of between 0 and 100 o C, 
but preferably at temperatures of between 20 and 
80*C. 

For the preparation of compounds of general 
formula I wherein the group R 3 represents one 
20 of the acyl groups mentioned hereinbefore, it is 

particularly advantageous to carry out the reaction 
with lithium aluminium hydride at temperatures 
of between 0 and SQ^C, but preferably at ambient 
temperature . 

25 e) For the preparation of compounds of general 
formula I as hereinbefore defined wherein at least 
one. of the groups R^, R^/ R3 or R^ represents an 
alkyl, cycloalkyl, alkenyl, alkynyl or phenylalkyl 
g roups ; 
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Reaction of a compound of general formula VIII 




{VIII) 



{wherein the groups K^*", R 2 " * , ft, " ' and R^" ' are 
as defined above for R., R^i and R^ respectively 
5 with the proviso that at least one of " * , R^" 5 , 
R-j"'* an< ^ R 4" 1 represents a hydrogen atom) with 
a compound of general formula IX 

R 5 - Z (IX) 

[wherein R^ represents an appropriate alkyl, cyeloalkyl, 
10 alkehyl, alkynyl or phenylalkyl group? and 2 represents 
a nueleophilic leaving group (such as, for example, 
a halogen atom or a sulphonic acid group, e.g. a 
chlorine, bromine or iodine atom or a methoxysulpbonyloxy 
or p-toluenesulphonyloxy group)? or 2 together with an 
15 adjacent hydrogen of the group represents an oxygen 
atom}, 

The reaction is conveniently carried out 
in the presence of a solvent {such as, for example 
water, methanol, ethanol, tetrahydrof uran , dioxan, 

20 acetone, acetonitrile or dimethy Isulphoxide) with 
an alkylating agent (such as, for example, methyl 
iodide, dimethyl sulphate, ethyl bromide, diethyl 
sulphate, allyl iodide, benzyl bromide, 2-phenylefchyl 
bromide or me thy 1-p- toluene sulphonate) , optionally 

25 in the presence of a base (such as, for example, 



- 12 - 



sodium hydroxide solution, potassium carbonate, 
sodium hydride, potass ium-terfc.butQX ide or tr iethylamine) 
conveniently at temperatures of between -10 and 
50'C , but preferably at temperatures of between 
5 0 and 30°C- However, the reaction may also be 
carried out in the absence of a solvent. 

Aikylation of the nitrogen atom may also 
he effected using f ormaldehyde/f orraic acid at elevated 
temperatures {e.g. at the boiling temperature of 

10 the reaction mixture} or with a corresponding carbonyl 
compound and a complex metal hydride (such as, 
for example, sodium borohydride or sodium cyanoboro- 
hydride) in the presence of a solvent (such as, for 
example, water /me thanol , ethanol, ethanol/ water , 

15 dimethyl f ormatnide or fce crahydrof uran ) at temperatures 
of between 0 and 5G 9 C, but preferably at ambient 
temperature . 

If, according to the invention, a compound 
of general formula I is obtained wherein at least 

20 one of the groups R-^ and R 3 represents a hydrogen 

atom, this may be converted by corresponding acylation 
into a corresponding compound of general formula 
I wherein at least one of the groups and R-j 
represents one of the acyl groups mentioned 

25 hereinbefore . 

The subsequent acylation is conveniently 
carried out in the presence of a solvent (such 
as, for example, methylene chloride, chloroform, 
carbon tetrachlor ide , ether, tetrahydrof uran , dioxan, 

30 glacial acetic acid, benzene, toluene, acetoni isriie 
or dimethylf ormamide) optionally in the presence 
of an acid-activating agent or a dehydrating agent, f 
e.g. in the presence of ethyl chlorof ormate , th ionyl- 
chlor ide , Kl,N-dicyclohexylcarbodiimide , £3, £3 ' -dicyelo- 

35 hexylcarbodiimide/H-hydroxysuccinimide , K ,N ' -car bony 1- 
diimidazole or N ,N ' - thionyldi imidazole or tr iphenyl- 
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phosphine/carbontetracttlor ide, or an agent which 
activates the amino group (e.g. phosphorus trichloride) 
and optionally in the presence of an inorganic 
base {such as, for example, sodium carbonate) or a 
5 tertiary organic base (such as, for example, tr ie thylamine 
or pyridine, which may itself be used as solvent} at 
temperatures of between -25*0 and 25G°C, but preferably 
at temperature of between -I0°C and the boiling 
temperatures of the solvent used. The reaction may 

10 also be carried out in the absence of a solvent and 
furthermore any water formed during the reaction may 
be removed by anisotropic distillation (e.g. by heating 
with toluene using a water separator, or by adding a 
drying agent such as magnesium sulphate or molecular 

15 sieve ) . 

The compounds of general formula I which 
have at least one chiral centre can be resolved 
into their enantiomers by conventional methods 
e.g. by column chromatography on a chiral phase, 

20 by fractional crystallisation of the diastereomer ic 
salts or by column chromatography of their conjugates 
with optically active auxiliary acids such as tartaric 
acid, 0,0-dibensoyl-tar tar ic acid, camphor acid, 
camphor sulphonic acid or cc-methoxy-phenylacetic 

25 acid. 

The compounds of general formula 1 obtained 
from the processes according to the invention may, 
if desired, subsequently be converted into acid 
addition salts thereof, particularly the physiologically 

30 acceptable acid addition salts with inorganic or 
organic acids, for example by conventional methods 
such as by reacting the compounds as bases with 
a solution of the corresponding acid in a suitable 
solvent. Suitable acids include, for example, 

35 hydrochloric, hydrobromic, sulphuric, phosphoric, 
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lactic, citric, tartaric, succinic, maleic or fuinaric 
acids. Conversely the acid addition salts of the 
compounds of general formula Z obtained may, if 
desired, subsequently be converted into compounds 
5 of general formula I. 

The compounds of general formulae II to IX 
used as starting materials are known from the literature 
in some cases or may be obtained using methods 
known from the literature. 

10 Thus, for example, a compound of general 

formula II may be obtained by halogenation of the 
corresponding cyclohexanone , which may in turn 
be prepared by oxidation of the corresponding cyciohexanol 
and optional subsequent alKylation and/or acylation . 

IS Compounds of general formulae VI, VII and 

VIII used as starting materials may be obtained 
by condensation of a corresponding a-bromo~cyclohexanone 
with a eorreponding thiourea. 

The compounds according to the invention 

20 wherein at least one of the groups to R 4 represents 
one of the acyl groups mentioned hereinbefore may 
be used as intermediate products for preparing 
the compounds of general formula I wherein R x to 
!R 4 have the meanings given to to R 4 hereinbefore , 

25 with the exception of the acyl groups referred 

to hereinbefore. These compounds display an effect 

on. blood pressure, a heart rate-lowering effect 

and an effect on the central nervous system, particularly 

a stimulant effect on the dopamine receptors. 

30 For example, the following compounds have 

been tested with regard to their effect on presynaptic 
dopamine receptors s 

& «■ 2-amino-6«dimethylamino-4 ,5 ,6 , 7-tetrahydro- 
ben sthiaaol-dihyarochlor ids; 



35 



B = 



2-amino~6~pyrrolid ino-4 ,5, 6 , 7-tetrahydro- 



bensith iazol~d ihydrachlor ide ; 

C ~ 2~amino-6-n-pcopylajnino~4 , 5 , 6 , 7-fce tr abydro- 
benzthiaaiol~dihydrochloride ; 

D - 2~alIylamino~6-dimethylamino-4 ,5,6, 7~tetrahydro- 
5 benzthiazol-dihydrochlor ide ; 



S 3 S-[H~ailyi-5J~ (4-chloro-ben2yI) -amino] -2~amino~ 
4,5,6, 7-tetrahydro~benzthiazol~dihydrochlor ide ; 
and 



F = 2-amino~6~diallylaraino-4,5,6,7~tetrahydro~ 
10 benzfch iaaal-d .ihydrochlor ide . 

Initially the effect on the exploratory activity 
of mice was tested and then, after any effect on 
postsynaptic dopamine receptors had been clarified 
(motility in animals pretreated with reserpine} , 
15 the effect on dopamine turnover and dopamine synthesis 
was de tar mined . 

1 ., Inhibition of the exploratory activity o£ 
mice 

The exploratory activity of mice in observation 
20 cages each fitted with an infra-red light barrier 
was recorded as the frequency of interruption of 
the light beam by a group of 5 mice within 5 minutes. 
Groups of 5 animals were given the test substance 
by subcutaneous injection, in a dosage of 10 mg/kg, 
25 unless otherwise specified. One hour later the 

animals were moved into the observation cages where 
their exploratory activity over a period of 5 minutes 
was immediately measured. In parallel or alternately 
with groups treated with test substance, control 
30 groups treated with common salt were investigated 
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(0.9% solution? 0,1 ml/10 g of body weight by subcutaneous 
The results are displayed in the following 

table s 



10 



Substance 


Dosage 
{ntg/kg s.c.) 


Inhibition of activity 
compared with controls 
treated with common salt 
< in percent) 


A 


2.7 1 


50 


B 


10.0 


34 


C 


10.0 


20 2 


0 


10 .0 


76 2 


E 


10.0 


56 2 


F 


10.0 


60 2 



1} read off from the dosage/activity curve in 
20 the range from 1-10 mg/kg subcutaneously 

2} measurement of exploration! 75 minutes after 
administration of the substance 

2 . Determination of the inhibition of dopamine 
turnover 

25 The inhibition of dopamine turnover was measured 

in mice. In animals treated with ct-methylparatyrosine 
iJmBT} (250 mg/kg by intraperitoneal route) 15 
minutes into the experiment, the dopamine concentration 
throughout the brain decreases as the test progresses. 

30 By the administration of substances which act on 
autor.eceptors , the dopamine reduction (compared 
with control animals treated with common salt solution) 
can be inhibited. 

Test substances were administered at time 
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0 of the experiment in a dosage of S mg/kg s.c, 
unless otherwise stated. Four hours and 15 minutes 
into the experiment the animals were killed and 
the dopamine in the brains was determined using 
5 high pressure liquid chromatography with electrochemical 
detection. This allowed the percentage inhibition 
of the dopamine reduction induced by AMPT, caused 
by the test substance, to be calculated. 



10 


Substance 


Dosage 
(mg/kg s.c.) 


% inhibition of 
AM£>T affect 




A 


0.95 1 


50 




8 


s 


6? 


15 


D 


5 


52 




S 


S 


32 



1) read off from the dosage/activity curve in 
the range from O.S-Z mg/kg s.c 

20 3. D etermination of the inhibiti on of dopa mine 
synthesis 

For this purpose, 5 animals were given the 
test substance in a dosage of 10 mg/kg s.c, unless 
otherwise stated. After 5 minutes, 750 mg/kg of 

25 y-butyr ©lactone were administered, by intraperitoneal 
route, to rule out the effect of postsynaptic feedback 
loops on the rate of dopamine synthesis by blocking 
the presynaptic impulse line. This results in 
a considerable increase in the synthesis of CGJPA 

30 or dopamine. In order to inhibit the decarboxylation 
of QQB&; 200 mg/kg of S-hydroxybenssyl-hydrazine- 
hydrochloride were administered by intraperitoneal 
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route after a further 5 minutes. Forty minutes 
after administration of the test substance the 
animals were killed and the corpus stria turn was 
prepared. The DOPA content was measured by HPLC 
5 with electrochemical detection {standard: dihydroxy- 
banzy lamina} - 

The percentage inhibition o£ DOFA accumulation 
stimulated by y-butyrolactone, produced by the 
test substance compared with the control animals 
10 treated with 0.9% common salt solution was determined. 

The results of these experiments are shown 
in the following table: 





Dosage 


Inhibition of QOPA 


Substance 


{mg/kg s.c.) 


accumulation compared 






with controls treated 






with common salt 






(in percent) 


A 


Q.55 1 


50 


C 


10 


60 



1) read off front the dosage/activity curve in 
25 the range from 0.1-1.0 mg/kg subcutaneously . 

4 . Determina tion of the anfci-Parkinsonism activity 
{ the a ctivity against Parkinson's disease } 

The discovery of the neurotoxin l-methyl- 
4-phenyl-i,2,3, 6~tetrahydropyr idine (MPTP) (Langston 
30 ety al . , Science 219, 979 (1983)) provided an animal 
model for Parkinson's disease. 

The. irreversible neurological syndrome triggered 
by MPTP in man and in monkeys largely resembles 
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the idiopathic Parkinson's disease in its clinical, 
pathological, biochemical and pharmacological characteristics 
(Mar key et al . „ iSature 311, 464 (1984)). The reason 
for this convincing similarity is that MPTP selectively 
5 destroys the small group of dopaminergic nerve 
ceils in the substantia nigra of the brain which 
are also destroyed by degenerative processes in 
naturally occurring Parkinson's disease. It may 
be that idiopathic Parkinson's disease is caused 

10 by the formation of MPTP or a similar compound 
in the organism (Snyder, S.a., Mature 311 , 514 
(1984)). The clinical impression of the S4PTP- 
Parkinson picture has hitherto only been demonstrated 
in monkeys and man, possibly as a result of its 

15 specific metabolism. 

The MPTP model i.n Rhesus monkays is therefore 
exceptionally suitable for testing the activity 
of anti-Parkinson's disease drugs. Seven Khesus 
monkeys were given MPTP (for 3 days, 1 x 0.15 mg/kg 

20 i.m* daily, 3 days break, then 3 days 1 x 0.30- 

0.40 mg/kg daily) and showed the following symptoms: 
the animals were akinetic and not capable of taking 
water or food; they showed a typical bowed posture; 
occasional cataleptic states occured; the extremities 

25 showed rigor which was interrupted by clonic convulsions 
on passive movement; voluntary movements of the 
rump and the extremities could not usually be triggered 
even by very powerful and painful stimulation. 

After intramuscular administration of compound 

30 C (10-100 ug/kg) voluntary movements first occured 
after a time interval of 5 to 10 minutes, which 
were followed in the subsequent 10 to 30 minutes 
by a gradual but extensive normalisation of the 
motor function. The animals were capable of taking 

35 food- They stayed perfectly upright and straight 
inside their cages and were also satisfactory in 
terms of their vigilance and species -spec if ic behaviour. 
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The only residual symptoms recorded wars an occasional 
transient and slight resting tremor and a reduction 
in rough strength. There was no sedation. Circulation 
in the skin appeared to be greater than before 
5 the compound C was administered. 

The affect of compound C diminished after 
about 5 to 7 hours and the animals revested to 
the Parkinson symptoms described above; a fresh 
administration of this compound again led to an 

10 improvement or substantial removal of the clinically 
pathological manifestations. The advantageous 
effects of the compounds were thus reproduced several 
times in each individual animal. 

Ho side effects were detected at the dosages 

15 used h i the r to . 

Moreover, the compounds prepared according 
to the invention are largely non-toxic. Thus, 
whan the substances were tested in mice at dosages 
of between 27 and 50 mg/kg s.c, no deaths were 

20 recorded. 

In view of their pharmacological proper ties, 
the compounds of general formula I prepared according 
to the invention and the physiologically acceptable 
acid addition salts thereof are suitable for the 

25 treatment of central nervous, neuropsycbiatr ic 

diseases, particularly schizophrenia, for the treatment 
of Parkinsonism or Parkinson's disease and/or for 
treating circulatory disorders, particularly hypertension, 
according to a. yet further feature of the 

30 present invention there are provided pharmaceutical 
compositions comprising, as active ingredient, 
at least one compound of general formula I as hereinbefore 
defined or a physiologically acceptable acid addition 
salt, thereof in association with one or mora pharmaceutical 

35 carriers and/or excipienfcs. 

For pharmaceutical administration the active 
ingredient may be incorporated into preparations 
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in either liquid or solid Eorra using carriers and 
excipients conventionally used in the pharmaceutical 
art, optionally in combination with other active 
ingredients. Preferred terms include* for example, 
5 plain or coated tablets, powders, suppositories, 
suspensions, drops or ampoules. 

Advantageously the compositions may be formulated 
as dosage units, each unit being adapted to supply 
a fixed dose of active ingredient. Suitable dosage 

10 units contain from 0.01 to 0.5 mg/kg of body weight, 
preferably from 0.1 to 0.3 mg/kg of body weight, 
and the daily dose may, foe example, consist of 
1 to 4 dosage units. The total daily dose may, 
however, be varied according to the compound used, 

15 the subject treated and the complaint concerned. 

According to a still further feature of the 
present invention there is provided a method of 
treating a patient suffering from, or susceptible 
to, central nervous, neuropsychiatr ic diseases, 

20 particularly schizophrenia, Parkinsonism or Parkinson's 
disease and/oc circulatory disorders, particularly 
hypertension, which comprises administering to 
the said patient an effective amount of a compound 
of general formula I as hereinbefore defined or 

25 a physiologically acceptable acid addition salt 
thereof . 

The following non-limiting examples are intended 
to illustrate the invention in more detail: 
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Example A 

4- [ N- { 4-Chloro~beiiayl ) -amino] -cyolobex anql 

75,8 g (0.5 Hoi) of 4-ataino~cyclohexanol- 
hydrochloride are dissolved in 60 ml of water and, 
5 after the addition of 36 g {0.26 Mol) of potassium 
carbonate and SCO ml of toluene/ boiled with a 
water separator until the separation of water is 
complete. Then 71.7 g (0.5 Mol) of 4-chlorobenaaldehyde 
are slowly added with further boiling using the 

10 water separator. after the calculated quantity 
of water has been separated, the residue is added 
to water and the toluene phase is separated off 
and concentrated. The concentration residue is 
dissolved in 500 ml of ethanol and 19 g (0.5 Mol) 

15 of sodium borohydride are added in batches with 
stirring. After standing overnight, the mixture 
is concentrated, mixed with water and extracted 
with chloroform. After drying and concentrating 
the extracts, the residue is recrystallised from 

20 ethyl acetate. 

Tie-Id: 93.4 g {78% of theory}, 
M.p 1 . s 103-104*0 

Calculated: C 65,12 H 7.57 N 3.84 CI 14.79 

Found: 65,21 7.68 5.93 14.65 

25 The following compound was prepared analogously 

to Example A using propionaldehyde t 

4-n-propylamino~cyclahexanol 

Yield:- 12.4% of theory, 

M.p. : < 20 °C 
30 Calculated: m/e « 157 

Found: m/e * 157 

Example S 

4~[«~ { 4-Chloro~benzyl) -me thy lasting j -cyclone xanol 
35 7.2 g (30 mMol) of 4-EN- H-chloco-benssyl) ~ 

amino] -cyclohexanol are dissolved in 30 ml ofi dimethyl- 
formamide, and after the addition of 2.2 g (16 mMol) 
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at potassium carbonate, 4.26 g (30 mMol) of methyiiodida 
are added dropwiae . When the slightly exothermic 
reaction is complete, the mixture is concentrated 
by evaporation, mixed with water and extracted with 
5 chloroform. The concentrated extracts are chroma tog raphed 
on silica gel to purify them {eluant; methylene 
chlor ide/methanol => 20/1) , 
Yield: 3.3 g (43.4% of theory}, 
M.p.; 74-75°C 
10 Calculated; C 66.26 H 7.94 N 5.52 CI 13.97 
Found ; 66.36 7.95 5.46 13.81 

The following compounds were prepared analogously 
to Example 8 : 

4-Hexamafchylene imino-cyclohexanol 

Prepared from 4-amino-cyciohexanol and 1,6- 
dibrojsohexane . 
Yields 47.3% of theory, 
M.pvt < 20 'C 
Calculated s tst/e * 197 
Found; m/e - 197. 

4~piall ylaroi no- cycl ohexanol 

Prepared from 4-amino-cyclobexanol and allylbromide . 
Yield i 51% of theory, 
M..p. : < 2.0 *C 
Calculated; m/e * 195 
Found: m/e => 195. 

4 ~ff ig e r id ino-c y c lohexanol 

Prepared from 4~amino-cyc lohexanol and 1,5- 
35 dibromopentane . 

Yields 65.8% of theory, 
M.p.r < 20 °C 



15 



20 



25 



30 
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Calculated: m/e ~ IS3 
Found; m/e = 183. 

5 

Prepared from 4-auu.no™ayalohexanol and 1,4-- 
dibromo-butane . 
Yield: 35.8% of theory,. 

10 Calculated j m/e » 165 
Found; m/e a 169. 

Example C 

4-D i e thy lami n o-c y c 1 ohex anol 

15 

28.75 g (0.25 Mol) of 4~amino~cycloheKanol 
are dissolved in 150 sal of water, with the addition 
of 20 g (0.5 Mol} of sodium hydroxide and then 65,6 ml 
(0,5 MOl) of diethylsulphate are added dropwlse. 
20 She mixture then heats up to 65°C. It is stirred 

at ?0 a C for one hour and then poured onto ice and extracted 
with chloroform. 

Yield; 18.2 g (42.5% of theory), 
M.p.i < 2Q°C 
25 Calculated j m/e » 171 
Pound : m/e - 171. 

Example D 

4- CM" { 4-<:hlQro~ben ay 1) -am ino j -cyclohexanone 

30 

23.9 g {0.1 Mol) of 4- [N~ (4-chloroben2yl) - 
amino] -cyclobexanol are suspended in 125 ml of 
ice water and then 32 ml of concentrated sulphuric acid 
are added. Then 29.4 g {0,1 Mol) of potassium 
35 dichr ornate are added in 2 batches and the mixture 
is heated for 5 hours, at 50*0. It is then cooled, 
made, alkaline with sodium hydroxide solution and 
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then extracted with chloroform. After concentration, 
a yellowish oily liquid is obtained. 
Yield: 8.2 g (34% of theory), 
M.p.S < 20°C 
5 Calculated; m/e = 237/239 
Found; m/e » 237/239. 

The following compounds were prepared analogously 
to Example C; 

10 

4-(M~ (4-Chloro-benzyl) -methylamino] -cyclohexanone 



Yield; 38% of theory, 
M.p, t < 20 a C 
15 Calculated-, m/e = 251/253 
Founds m/e * 251/253. 

4-Diallylamino-cyc lohexanone 



20 Yield : 21% of theory , 
M.p..: { 20 °C 
Calculated* m/e = 193 
Founds m/e = 193. 



25 4-Piper idino-cyclohexanone 

Yields 22.2% of theory, 
M..p..: ■< 20*C 
Calculated: m/a =■ 181 
30 Found: m/e » 181. 

4~Fyrrol idino-cyclohexanone 

yield.; 45.1% of theory, 
35 M.p. ; < 20*C 

Calculated: ra/e = 167 

Found m/e — 167 » 
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4 -D A e thy lami no-cyc lohexanone 

Yield; 49.7% of theory, 
M.p. : < 20°C 
Calculated; m/e * 169 
S Found; m/e « 169. 

4-n-Prapylamino~cyclohexanone 

Yield: 33% of theory, 
M.p. s < 20°C 
Calculated! m/e - 155 
10 Founds ra/a - 155. 

Sx ample a 

4-{N- (4-Chloro-- b enzyl) -me thy lamino ] - cyclohexanoae 

3.4 g (35 mMoi) of 4-[N-{4-chloro~ben2tyl) - 
15 amino] -cyclohexanone ace dissolved in 50 ml of 

absolute d imethylf ormamide and, after the addition 
of 2.6 g (IS. 7 raMol) of potassium carbonate, 5.0 g 
(35 mMol) of methyliodide are added dropwise afc 
25-30 *C. After standing overnight the mixture 
20 is concentrated, mixed with water and extracted 

with chloroform. The extracts are dried and concentrated. 
Yield! 8,1 g (93% of theory), 
M..p..s < 20 *C 
Calculated; ra/e « 251/253 
25 Found; m/e ~ 251/253. 

The following compounds were prepared analogously 
to Example E: 

4-[N-Allyl~N- {4~chloro- benzyl) -amino] -cyclohexanone 



30 



Yield i 70.7% of theory, 
M:.p. ; < 20 °C 
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Calculated* m/e - 277/279 
Found; m/e « 277/279. 



4- [N- £4™Chloro~berczyl) -ethylaraino j -cyclohsxanone 

S 

yield: .30% of theory, 
M.p.s <( 20°C 
Calculated: m/e = 265/267 
Found: m/e * 265/267. 

0 

Example F 
4~Hexameth^ 



A solution of 47 g {0.5 Mol) of 4~hexamethyleneimino- 
15 eyclohexanol in 300 ml of methylenechlor ids is added 

dropwise to a suspension of 107.5 g (0.5 Mol) of pyridinlum 
chlorochromate and 40 g {0.5 Mol) of sodium acetate in 
700 ml of me thy lenecn lor ide at 20 to 25*C. After stirring 
for one hour at 20 °C, the mixture is poured onto ice water 
20 and sodium hydroxide solution, and then extracted with 

methylene chloride. After drying and concentration of the 
extracts a coloured oily liquid is left. 
Yieldi 16.8. g (35.8% of theory) r 
M.p. : < 20°C 
25 calculated % m/e - 195 
Found j m/e « 195. 
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Exampl e 1 

2-toiao-6 -dime thy laml 
d i faydr ochlog ide 

2,82 g {0.02 Mol) of 4~difflethylaminQ-'cyclohexanons 
5 are dissolved in 20 mi of glacial acetic acid, 
mixed with 4.7 ml of 36% of hydrobromic acid in 
glacial acetic acid and then a solution of 1.0 ml 
(0,02 Mol) of bromine in 12 ml of glacial acetic 
acid is added dropwise with cooling. The mixture 

10 is then concentrated by evaporation in vacuo and 

the residue is triturated several tiroes with diethylether . 
The ether extracts ara discarded and the residue 
is dissolved in SO ml of ethanol. After 3.04 g 
(40 raMol) of thiourea have been added the mixture 

15 is r ©fluxed Ear 5 hours. It is then concentrated 
by evaporation, made alkaline with sodium hydroxide 
solution and extracted with chloroform. After 
drying and concentration of the extracts, the residue 
is purified by column chromatography on silica 

20 gel {aluant: dhloroform/methanol » 1/1). Then 
the base (rops 191°C) is dissolved in acetone and 
converted into the di hydrochloride with isopropanolic 
hydrochloric acid. 
Yield; 1.09 g (20% of theory), 

25 84. p. { 27 2°C 

Calculated; C 40.00 H 6.34 N 15.55 CI 26.24 
Found: 39.63 6.55 15.31 26.29 

The following tetrahydrobenzthiazoies were 
prepared analogously to Example 1 from the corresponding 
30 ketones: 

2~Ainino~6-diethylaraino-*4 ,5,6, 7«-tetrahydro-*benzthiazole 
yields. 25% of theory, 
M.p.: 18 2-18 3 °C 

Calculated s C 58.62 S 8.49 8 18.64 
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Pound: 58.65 8,72 18. SO 



2- Amino- 6 -piper idino-4 ,5 , 6 , 7-t6>trahydro-ben2thiazoIe- 
d ihydrochlor ide 
Yield: 13% of theory, 
5 M.p. : 280 *C 

Calculated: c 46.45 H 6.82 N 13.55 CI 22.85 
Found: 4 6.37 6.75 13.41 22.95 

2-As«ino-6-pYrrol idino-4 ,5,6, 7-fceturahydra~-ben;3th la sols 
Yield: 24,4% of theory, 
10 M.p.: 204-20 6 "C 

Calculated: C 53.15 a 7.67 N 18.81 
Found; 59,50 7.74 18.95 



2-Amino-6-diallylamino~4,5 ,6 ,7-tetrahydro-ben2!thia20le- 
d ihydrochlor ide 
IS Yields 19% of theory, 
M.p, t- 242 °C 

Calculated; C 48.44 H 6.56 N 13.03 Cl 2 2.00 
Found,; 47.90 6.49 12.95 22.21 



2"-Amino~6-{N- (4-chloro-benzyl) -amino] -4 ,5,6, 7-tetrahydro- 
20 benzthiazole 

Yield: 35% of theory, 
M.,p.: 146"C 

Calculated « C 57.23 H 5.49 N 14.30 Cl 12.06 
Found:*. 56. .93 5.56 13.86 12.04 



25 2~&Hiin.o~6~(St~ ( 4~chlo co-benzyl) -roe thy lam in o] -4,5,6,7- 
tetx ahyd co-ben z th ia zole 
Yl&ld.j 36% of theory, 
M:.p.j 163°C 

Calculated; C 58.69 E 5,89 N 13.64 Cl 11.51 
30 Found j 58.50 5.94 13.49 11.55 
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2~AjHino-~6~[N~ { 4~chloro-benzy 1} -efchyiamino j -4 ,5,6,7- 
te tr ahydr o~benst fchiazoie-dihyarocnlor ide 
Yield; 49% of theory, 
M.p. s 2S8°G (decomposition) 
5 Calculated: C 48.67 H 5.61 N 10,64 CI 26,94 
Found: 48.30 5.85 10.5? 26.97 

2-Amino-6~ [ N-allyi-N- { 4 -chlor o-ben 2y 1 ) -amino] -4,5,6,7™ 
te tr ahydr o-beni th ia zole-d ihydr ochlor ide 
Yield: 46. 5% of theory , 
10 M.p. : 240"C (decomposition) 

Calculated: C 50 . 19 E 5.45 S 10.33 CI 26.14 
Found: 49.84 5.68 9.97 26.04 

2-Amino-6-hexame thy lane iiaino-4 ,5,6 , 7-tetr ahydro- 
ben 2 thiazole-d ihydr ochlor ide 
15 Yields 15.4% of theory, 

M.p.» 295 a C (decomposition) 

Calculated: C 48.17 H 7.14 N 12.95 CI 21.86 
Founds 4 7.90 7.34 12.44 21.64 

2-Aliy lam i no-6-d ime t hy laraino-4 , 5 , 6 , 1- te fcr ahydr o- 
20 foens.thiasole-d ihydr ochlor ide 

Prepared from 4~dimefchylamino-cyclohexanone 
by bromination and subsequent reaction with ally Ithiourea . 
Yield j 64% of theory, 
M.p. : 248°C 

25 Calculated: C 46,45 a 6.82 S 13.54 Cl 22.-85 
Found: 46.30 7.00 13.29 22.99 

2-Amino-5~d imethylamino-4 , 5,6, 7-te fcrahydro™ be tizth iaaole- 
dihydroch lor ide 

Prepared from 3-diaiefchylamino-cyclohexanone . 
30 Yield: 33% of theory, 
M.p..; 194 °C 

Calculated: C 40.00 H 6.34 K 15.55 Cl 2S.24 
Founds 39.74 6.37 15,15 25.96 
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2- Am i no- 5-morpho.l ino-4 ,5,6,7- te tr ahyd r o-ben z thi a zole- 
a i hy d r oc h 1 o e id e 

Prepared ffom 3~morpholino~cyalohexanone . 
Yield; 7,4 g (20% of theory), 
S M.p.s 231™23S 0 C 

Calculated; C 42.31 H 6.13 8 13.46 
Found.- 4 2.00 6.29 13.13 

Sxam&le 2 

10 2 , S-Diamino-4 , 5 f 6 , 7- t et:rabyaro-benz thlasole-di hy dcoGhlocide 

a) (4- (Phth.alimjLdp) -cyelohexanol 

75.5 g (0.5 Mol) of 4~aminocyclohexanol-hydrochlor ide 
arid 7 4.0 g (0,5 Mol) of phthalic acid anhydride 
aire mixed with 65 g (0.5 Mol) of athyl-diisopropyl- 

15 amine and 1000 ml of toluene and boiled for 36 

hours with a water separator. Water is then added, 
the toluene phase is separated off and the aqueous 
phase is extracted several times with chloroform. 
The organic phases are combined, dried and concentrated. 

20 The concentration residue is recrystallised from isopropanol. 
Yield.! 95 g (77.8% of theory), 
M..p.t 175~176"C, 

b) 4~ (Phthalimido) -cyclohex anpne 

25 95 g (0.388 Mol) of 4- (phthalimido) -cyelohexanol 

are dissolved in 600 ml of chloroform and, after 
the addition of 4 50 ml of water and 120 ml of sulphuric 
acid, 90 g (0.3 Mol) of potassium diahromate ace 
added in batches. The internal temperature of 

30 the mixture is maintained at between 25 and 30 o C 
by slight cooling. The mixture is stirred for 
a further 3 hours and then the chloroform phase is 
separated off and the mixture extracted twice more with 
chloroform. After drying and concentration of the extracts 
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82 g {86-3% of theory) are obtained. 

ci 2~Ai»inQ-6~phfchalimido~4 < rS, < 6^7-«t:etrahy<3go-' 
ben z t h ;i azolg 

43.6 g (0.2 Mol) of 4- (phthalimido) -cyclohexanone 
5 are brorainated analogously to Example 1 with 32 g 

(0.2 Jiol) of bromine and then converted with thiourea 
into the 2~aminQ-6-phthaliraia«~4 , 5,6,7- tatrahydro™ 
benzthiazole . 

Yield i 30 g {50% of theory) , 
10 M.p.; 244-246'C (decomposition) 

Calculated; C 60.18 I 4.38 N 14.04 
Founds 60.05 4.25 13.95 

d) 2 , 6~Diamino-4 ,5,6, 7~tetrahvdro ~benathiazole~ 

dihydrochlor ide 

15 9.5 g (31.7 mMol) of 2-~araino~6~phthal imido~ 

4,5,6,7-t©trahydro~0enzthiazole are suspended in 
100 ml of ethanol and, after the addition of 1.8 g 
{36 mMol) of hydrazine hydrate, rafluxed for 2 
hours.. The mixture is then concentrated and purified 

20 by column chromatography on silica gel using methanol 
as eluant. The dihydrochlor ide is precipitated 
with ethanolic hydrochloric acid. 
Yield, a-. 2.0 g (26% of theory), 
M.p. : y 315°C (decomposition) 

25 Calculated: C 34.7 2 H 5.41 St 17.35 CI 29.25 
Found t 35.00 5.26 16.95 29.10 

Example 3 

6 -A.ee t y l^mina~2~^m ±nQ ~ 4 ; r 5 > 6 , 7- te t r ah yd r o-ben z t fa i a z ale - 
30 hydrobromlde 

160 g (1.0 Mol} of bromine are added dcopwise 
to a solution of 155 g (1.0 Mol) of 4-acety lamino- 
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cyclohexanone in 1.5 1 of glacial acetic acid. 
The Mixture is stirred for 3 hours at ambient temperature, 
152,0 g {2,0 Mol) of thiourea are added to the 
reaction mixture and the resulting mixture is ref luxed 
5 for 30 minutes. After cooling, the precipitated crystals 
are suction filtered and washed with water and acetone. 
Xieid; 73 g (37% o£ theory}, 
M.p.: 292~293°C (decomposition) 
10 Calculated i C 36.99 H 4.83 tf 14.38 
Found * 36.82 4.76 14,18 

By stirring the hydrobroraide in aqueous potassium 
carbonate solution and subsequently suction filtering, 
the free base is obtained, ra. p. 194-196°C (methanol) , 

15 The following compounds were prepared analogously 

to Example 3 j 

6— Acetylamino— 2-allylamino~4 ,5 , 6 / 7-tetrahydro~ben5Sfchia;aale 
Yield! 46% of theory, 
M.p. s 194~196°C 
Calculated: m/e » 251 
20 Found r ra/e « 251 

6-Acetylamino-2~methylamino-4,5 , 6 , 7~tetrahydro- 
benzthiasole 
Yield?: 64-% of theory, 
M.p.: 238-240 "C 
25 Calculated; C 53.30 H 6.71 fi 18.65 
Found; 53.18 6.78 18.41 

6-Acety iamino-2-dime thy lamino-4 , 5 , 6 , 7-te trahydro- 
benE.th iaaole 
Yields 51% of theory, 
30 M..p..s r?G~171 0 C 

Calculated s C 55.20 a 7.16 H 17.56 
Found j: 55 1.15 7.17 17.58 
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Examp le 4 

2,6-PiaTnlno-4 ,5,6, 7 -fce fcrahydro-benz th iazoXe~d 4hyd.cobgomide 

3 g (0,01 Mai) of S™acetylamino-2~aroino~4 , 5 , 6 , 7- 
tetrahydro-benzthiazole-hydrobroraide are dissolved 
5 in 20 ml of semi-concentrated hydrobromic acid 
and re fluxed for 6 hours. The solution is then 
concentrated by evaporation and the residue cecry stall ised 
from methanol. 

Yield: 2.9 g {82% of theory), 
10 M.p. i >31S*'C, 

Melting point of the base: 233-236 °C 
Calculated; C 25.39 H 3.96 N 12.69 
Found; 25.34 3.93 12.31 

The fallowing compounds were prepared analogously 
15 to Example 4 : 

6~Amino~2~methy laraino-4 , 5 , 6 , 7-tetrahydro-benz thiazole- 
hyd rob remade 
yields. 57% of theory, 
M.p. : 262-263*0 
20 Calculated; C 36.37 H 5-34 8 15.90 
Found* 36.30 5.45 15.82 

2-~Allylajnino-6-amino~4 ,5, 6 , 7~tetrahydro-*ben2;fch^a;sole~• 
Qxala■.te 

Yield:*- 52% of theory, 
25 M.p..* 164— 165°C (decomp.) 
Calculated; m/a = 209 
Found; ta/e * 209 

6-fimino-2~d imethy laraino-4 ,5,6,. 7~te tr ahyd r o-bena th iaaole- 
30 dihydrobroiside 

Yield* 45% of theory, 
M..p. * J> 270°C {decomp. ) 

Calculated i C 30.10 fi 4.77 » 11.70 
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Found ; 



30-13 



4.84 



11.68 



10 



15 



20 



25 



Sx apple 5 

2"Amino-6~ [St- ( 2-phen y 1-ebhy l) -<tta laoj -4 , 5,6, 7-fcetc ahydr o~ 
benz th .i^aole-d ihydr ochlor ide 

5 g (C .022 Mol) of 2~phenyl-ethylbroraide 
and 2.6 g of potassium carbonate are added to a solution 
of 3.4 g (0,02 Mol) of 2,6-diamino~tetrahydro-bensthiazole 
in 34 ml of dimethyiformamide and the reaction 
mixture is stirred at lOCC for 3 hoars. The potassium 
bromide precipitate is then suctioned off and the solvent 
is distilled off. The residue is chromatog raphed 
on silica gel {ethyl acetate/me th an oi = 80/20 + 
3% ammonia) . The desired compound crystallises 
out from ethereal hydrochloric acid. 
Yields 2.1 g <30% of theory) , 
M.p. : 289-291°C 

Calculated; C 52.02 H 6.11 N 12.13 
Found: 51.82 6.13 12.16 

The following compounds were prepared analogously 
to Example 5; 

2-&raino-6-isopropylafljino-4,5,6, 7-tetrabydro~ben2thiazole™ 

cli hydrochloride 

Yield t 28% of theory , 

M.p.s 295-296*0 (decomp. > 

Calculated j C 42.25 H 6.7 4 K 14.78 

Found:. 41.95 7,09 14.50 

2-&jaino-6-isobutylamino~4 , 5,6 , 7-tetrahydro-benzthiazole- 
d i hy d roc h lo r ide 
Yield-: 35% of theory, 
M.p.: 268°C (decomp.) 

Calculated: C 44.29 H 7.10 N 14.09 
Found: 43.97 7.17 13.97 
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6~&I ly lansino-2~amino-4 , 5 , 5 , 7-tefcrairiyara~bens!thia;50i3~ 

d i hydr oohlor ide 

Yield} 38% o£ theory f 

M.p.: 282~283 a C (decomp.) 

Calculated: C 42,56 H 6.07 N 14.89 

Pound: 42,17 6,07 14.71 

2-Amino~6~t>3- {2~nhloco-~ben3yl} -amino] -4,5, 6 , 7~tetrahydro- 
benz th iasole-d ihydrochlor ide 
yields 40% of theory, 
M.p. : _)> 280°C (decomp.) 

Calculated: C 45.85 H 4.95 K 11.45 
Found; 45.50 4,8 6 1.1.08 

2-^ino~6-propargyiamino-4,5,6 ^-tetrahydro-bensthiasiole- 
dihydrochlor ide 
Yield: 35% of theory, 
M.p. : 26S-270°C (decomp.) 
Calculated: C 42.86 a 5.40 S 15.00 
Pounds 42.78 5.59 14.79 

2-Amino~6-methylamino~4 ,5,6 , 7-te trahydro-benzthiazole- 

dihydrobsomide 

Yield : 25% of theory, 

M.p.s 312-3X3°C (decomp.) 

Calculated: C 27,84 H 4.38 S 12.18 

Founds 27.78 4,46 12.21 

Example 6 

2~ftmino -6-dl-n ~prop ylamlno-4 , 5 , 6 , 7~ta fcrahydro-benathiagole- 
d ihydr och loride--tnono byd r a fce 

To a. solution of 3.4 g {0.02 Mol) of 2,6- 
diamino-4,5,6,7-tetrahyaro-r>enathiassola in 50 al 
of methanol, are added 10 g (0.08 Mol) of n-propylbromide 
and 11,1 g of potassiujs carbonate and the mixture 
is refluxed for 3 days.. 100 ml ofi water are 



- 37 - 

added and the mixture is extracted with ethyiaeetata > 
The solvent is distilled off and the residue is 
chroma tog raphed on silica gel {eluanti methylenechlor ide/ 
methanol = 80/20). The correspond ing fraction 
5 is concentrated by evaporation and the desired 

compound is precipitated in the form of the hydrochloride. 
Yield: 1.9 g (23% of theory), 
M.p.: 271~273' , C 

Calculated; C 45.34 H 7.90 N 12.20 
10 Found: 4 5.00 7.98 12.00 

Example 7 

2~Amino--6-n~buty lamlno-4 , 5 r S, 7-tQtrahydgo~banafchia;sole~ 
dih Ydrochlor id e 

15 TO a solution of 3.4 g {0.02 Mol) of 2,6- 

diainino-4 , 5 , 6 ,7~tetrahydro-bensthiasole in 34 ml 
of dime thy lfiormamide are added 1.8 g {0.0 22 Mol) 
of n-Dutanal and the mixture is heated to 50^0 
for 1 hour. After cooling, the reaction solution 

20 is mixed with 0.8 g (0.02 Mol) of sodium borohydr tae 
and heated to 50*C for 30 minutes. The solvent 
is largely eliminated in vacuo . Whilst cooling 
with ice, the residue is mixed with 20 ml of water 
and' 2N hydrochloric acid until a pa of 1 is obtained. 

25 The aqueous solution is extracted with ethylacetate 
and. the organic phase discarded. The aqueous phase 
is- mixed with potassium carbonate until an alkaline 
reaction is obtained and then extracted with ethyl 
acetate.- The organic phase is dried and concentrated. 

30 The compound crystallises out when ethereal hydrochloric 
acid is added. 

Yields 2,3 g (39% of theory), 
M.p.J 254-256 °C 

Calculated; C 4 4.29 H 740 K 14.09 
35 Found; 44.44 7.31 14,07 
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The following compounds were prepared analogously 
to Exaiaple 7 : 

2-Aiaino~6~e thy lamino~4 , S , 6 , 7~te tr ahydr o-benz fchiazole- 
aihydroohlor ids 
5 vieid; 38% of theory, 
M.p.i 296~297°C 

Calculated? C 40.00 H S.34 iJ 15,55 
Found: 3 9.97 6.41 15.35 

2~Amino-6-n-pen ty lamino-4 ,5,6, 7-tetr ahydro-benzth i&zole- 
10 semif umarate 

Yield: 42% o£ theory, 
VL.p, i >2?0*C 

Calculated: C 56.54 H 7.79 14.13 
Found: 56.13 7.80 13.97 

15 2-Amino-6-n-hexylamino--4,5,6,7-tetrahydro~benathlaaole- 
dihydrochlor ide 
Yields 49% of theory, 
M.p. ; 27 2- 2 74 "C 

Calculated: C 47.85 H 7.72 N 12.88 
20 Found; 47.96 7.65 12.71 

2-Aiaino~6-n~propylamino-4 ,5 ,6 , 7-tetrahydro~benzthiazole- 
dlhydrachlor ide 
Yield v 42%: of theory , 
M.p. J 286-288*0 
25 Calculated: C 42. 25 H 6.74 N 14.78 
Found: 42.05 6.77 14.57 

{-■) 2~Affilno-6-n~propylamino-4,5,6,7-tetrahydro-benzthiaz:ole 
dihydrochlor ide 
M.p.: 2?Q~272°C 

- -56* (c * 1, methanol) 
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{+) 2 -Amino— 6-~n-ptapylamino™ 4 ,5,6/ 7- tetrahydro— bsnzfch ia sole 

d ihyd r och lor ide 

M.p.: 270~272°C 

aj° « +56° (c - I, methanol) 

S 2~AiRinQ-6-eyclopentylamino~4 ,5,6, 7-te trahydro-foenzfchiazoie- 
dioxalata 

Yield: 36% of theory, 
M.p.i 2 12-213 *C 

Calculated* C 46.04 a 5.55 S 10.07 
10 Found; 4-5. 95 5.28 10.08 

2~Arnino~6~cyclohexylaraino«4 ,5,6 , 7~fcetrahydro-benafchiaaole~ 
dihydrochlor ide 
Yields 38% of theory, 
M.p.s 288~290°C 
15 Calculated: C 48.14 H 7.15 N 12.96 
Found* 47.88 7.16 12.74 

Example 8 

la«tino-2f metaYlamtno~4 f i 5 t B , 7~te tr ahy dr o-bena th iaaole~ 

20 dihydrochlor ide 

A solution of 1 g (4.4 mf4ol) of 6-acetylamino~ 
2-methy lattiino-4 ,5,6, 7— tetrahydro-bensthiazole in 
20 mi of absolute tetrahydrof uran is mixed with 
0.4 g {0.01 Mol) of lithium aluminium hydride and 

25 re-fluxed for 2 hours. After cooling, 50 g of a 

40% di ammonium tartrate solution are added dropwifise. 
She organic phase is separated off and concentrated 
by evaporation. The residue is chroma tographed 
on silica gel (eluant* methylene chlor ide/metbanol s 

30 80/20} - The corresponding fraction is concentrated 
by evaporation. The compound crystallizes out 
when ethereal hydrochloric acid is added. 
Yield*- 0.3 q (33% of theory), 
M..p.„i )>■ 260 °C 

35 Calculated* m/e = 211 
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Found ; m/<a = 211 

The following compounds sere prepared analogously 
to Example 3 s 

2~Aliy lamino~6~ethy lamino-4 , 5 , 6 , ?~ te tr anydro-benz fcbiaaole- 
5 dihydrochlar ide 

Yield*. 37% of theory, 
M»p„: 218™220°C {decomp.) 

Calculated; C 46.45 H 6.82 M 13.54 
Found: 46,60 7.03 13.66 



10 2-Diraethy Xaiaino-S-ethy lam.i.no~4 , 5 , 6 , 7-tetr ahydro- 
benzthiazola-oxalate hydrate 
Yield: 20% of theory, 
M.p.: 189-190*0 

Calculated: C 46.83 H 6.95 S 12.60 
15 Found t. 47.03 6,89 12.49 



6~Acetylamlno-2-benzovlamino-4 < 5, 6 ^7-tetgahydro- 
benzthiazole 



20 To a solution of 4.2 g {0.02 &ol} of 6-acetylamino~ 

2-amino~4, 5,6,7~tetrahydro~benzthiazole in 100 ml 
of absolute tetrahydrofuran are added 2.2 g (0,022 Mol) 
of: tri&thylaiaine. and 3.1 g (0.022 Mol} of benzoylehlor id© 
and the mixture is refluxed for 3 hours. The reaction 

25 mixture is; mixed with water and extracted with 

ethyl acetate.. The organic phase is concentrated 
by evaporation. The residue is recrystallized 
from methanol. 

Yield:- 3 g (48% of theory) , 
30 M.p..; y 260 °C 

Calculated: m/e « 315 
Found: m/e - 315 
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The following compounds were prepared analogously 
to Example 9 ; 

2 , 6-D i ace ty lamino- 4,5,6, 7-te t catiyd t o-banz th iazols 
Yield; 50% of theory, 
M.p.: 258~259°C 
Calculated: m/e ~ 252 
Founds m/e = 252 

S-&cetylaroino-2-propionylamino~4 ,5 ,6 , 7-tatrahydro- 

benathiaaole 

Yields 44% of theory, 

M.p. i y aso'c 

Calculated : m/e ~ 266 
Found j m/e ~ 26 6 

S-Acetylaraino~2-phenylacetylamino~4 ,5 ,6/7-tetrahydro- 

benzthtazole 

Yield} 78% of theory, 

M.p, : 112 *C 

Calculated j ro/e » 329 

Founds ra/e - 329 

Example 10 

2~Bengvlamino~ Q-ethylamin o-4 , 5 , 6 , 7~tetrahydro-benzth ia:Kole~ 
dlhydrochlor ide 

To a, solution of 1.2 g (3,2 mMol) of 6~ac«tylaitiino- 
2-benzoylamino~4 ,5,6, 7-tetrahydro-ben2thaazole 
in 50 ml of absolute tetrahydrof uran are added 
0.24 g {64 tsjMo!) of lithium aluminium hydride and 
the mixture is refluxed for 1 hour, It is than 
worked up as in Example 8, 
Yield r 0.4 g (34% of theory), 
M.p.; 2;42-245 <> C 

Calculated j C 53.-33 B 6.43 N 19.68 
Found:. 53.59 6.37 19.42 
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The following compounds were prepared analogously 
to Example 10 t 

2 , 6 -Die thylamino~4 , 5, 6 ,7~tefcrahydra-ben!5thiazols- 
d ihydrochlor ide 
5 Yield; 33% of theory, 
M.p. : 241~243°C 

Calculated: C 44.29 H 7.10 N 14.09 
Found: 44.06 7.27 13.85 

6~Ethylamino~2~n~prapylaraino~4 ,5,6, 7- eatrahydro- 
10 benzthiaziole-dinydrochloE ide 
yield: 32% of theory, 
M.p. ; 267-268 °C 

Calculated.- G 46.15 H 7.42 » 13.46 
Found: 45.95 7.53 13.33 

15 6~Etbyla3Ttino-2-[it- ( 2-pbenyl-ethy 1> -amino] -4 ,5,6,7- 
tetrahydro-bens thiaaole-dihydrochloir ide-hemihydrate 
Yields 26% o£ theory, 
M.p, t 248-251°C 

Calculated: C 53.25 H 6.84 « 10.96 
20 Founds 53.31 6.64 10.89 

2- {4-Chloro-benzyiamino) -6-ethyIamino-4 ,5,6 , 7-tetsrahydco- 
benztbiaaole-d ihydr ochlor ide 
Yield': 65%: of theory, 
MUp.:.>2.60*C 
25 Calculated *. C 48.67 H 5.62 N 10.64 
Found; 43.79 5.80 10.60 

2~ { 2~Chloro~benzylamino) ~6~ethylamino-4 ,5,6, 7-tetrahydro- 
benzth iaaole-d ihydrochloi: ide 
Yield:, 36% of theory, 
30 M.p.:. 251-253*0 

Calcula.fceds C 48.67 H 5.62 N 10.64 
Found; 48.57 5.78 10.57 
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2- (3, 4-0ichloro~benzylamlno) ~6~ethylamino-4 , 5,6,7- 
tetrahycSro-foenzthiagole-ditaydrocblor ide 
Yield: 62.5% of theory, 
M.p. s y 260°C 
5 Calculated; C 44,77 H 4.93 ji 9.79 
Pound: 44.85 4*82 

S-Acetylamino~2-ethylaiRino~4,5,6,7-tetrahydro~ben2thiaaole 

Prepared from 2,6~aiacetylamino~4 , 5, 6, 7-fca trahydro- 
benzthiazole at ambient temperature. 
Yields 33% of theory, 
M.p. t 234-235°C 
Calculated; ra/e ~ 238 
Found: m/e » 238 

6-Acetylamino-2~benzylamino~4 ,5,6, 7-te trahydro- 
benzthiazole 

Prepared from 6~acetylamino~2-bensoylamino™ 
4, 5 ,6 , 7-tetrahydf o-benzthlazole at ambient temperature. 

6-Aee.ty lamino-2-n-propy lamino-4 ,5,6 , 7~tetrahydro- 
benzthtazole 

Prepared from 6-acetylamino-2-propionylamino-~ 
4, 5,6,7-tetrahydro-benzthiazole at ambient temperature. 

6-Acetylamino-2-[N~ { 2-phenyl-ethyl) -amino] - 
4,5,6 ,.7-tetxahydro-benzth i azola . 

Example 11 

30 6~toina~2 -ethy larnlno-4 ,5,6, 7-te tr afay dro-benz th iazole- 
d i h yd r oc h lor i de 

Prepared from 6-acetylamino-2-ethylaroino~ 
4,5, 6,7-tetrahydro-benztbiaaole analogously to 
35 Example 4. 

yields 45% of theory , 
M.p,: 155-158 °C 



15 



20 
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Calculated s C 40.00 H 6*34 N 15. SS 
Found; 39,36 6,31 15,26 

The following compounds were prepared analogously 
to Example 11; 

6-Afflino«2-bens:ylamino-4 , 5 , 6 , 7-tet r ahydr o- 
benathiazole-dihydrobromide 

6-Amino-2~n-propy laisino-4 ,5,6, 7-te tr ahydro- 
bensthiasole-dihydrobr amide 

6™Amino-2-[N- { 2~phenyl~ethyl) amino] -4 , 5 , 6 , 7- 
tstrahydro-benzthiazole-dihydrobroraide. 

Example 12 

2-Benaoy lam ino~6-dlmethylamino~4 , 5 1 6 > 7-tetrahydrp- 
benzthlazole-dihydrochlor ids 

3.0 g (15 mMol) of 2-amino~S~d imethy lamino- 
4,5,6,7-tatrahydro-ben3thiazole ace dissolved in 
1.5 ml of pyridine and 2.1 g (15 mMol) of benzoylchlor ide 
are- added dropwise. After standing overnight the 
mixture is concentrated, mixed with soda solution 
and extracted with chloroform. The chloroform 
extract is concentrated and then chroma tog raphed 
on silica gel (eluanti raethy lanecn lor ide /methanol = 
9/1) . The isolated base (melting point 174°C) 
is- dissolved in acetone; and the dihydrochlor ide 
is: precipitated, with isopropanolic hydrochloric 
ac id 

Yields 2.8 g (49%. of theory), 
M.p.: 284 5> C (clecomp.) 

Calculated: C 51.33 H 5.65 ® 11.23 Cl 18.94 
Found-.: 51.51 5-76 11.32 18.75 



~ 45 - 

Example 13 

6~ &cetylamino~2-aminq~4,5, 6 , 7"tetrahydro~benat li lagole 

3,1 g (20 ffiMol) of 4-*acetylasiino~cyclohe;ianona 
and 6.2 g (20 mMol) of rorraamidine-disulphide-dihydrobromide 
5 ace intimately mixed and heated at a temperature 
of 120 ~ 13Q°C for 2 hours with stirring. The 
mixture is then taken up in water , made alkaline 
with ammonia and extracted with chloroform. After 
the extracts have been dried they are concentrated 
10 by evaporation, triturated with acetone and suction 
filtered . 

Yield: 1.8 g (42.6% or theory), 
M.p.s 195°C 

Calculated: C 51,17 H 6.20 H 19,89 
15 Found: 51.09 6.22 19.75 

Starting from 4-dim8thylamino~cyclohexanone 
the following compound was prepared analogously 
to Example 13? 

20 

2-Amino-6-dimethylamino-4 ,5,6/ 7-tetrahydro-benKfchiazole 
Yields 21% of theory/ 
M.p.s, 189-190«C 

Calculated: C 54.80 H 7.66 M 21.29 
25 Found.: 54.71 7.53 21.12 
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Example I 

Tablet core containing 5 mg of 2-amlno-6-dlme! : fchyla]ffiing- 
4 , 5 r 6 ,7- ^^^\\^&Ta^^n^^j^^^^§L i hydroch lor ide 

Composition; 
5 1 tablet core contains; 

Active substance 5.0 mg 

Lactose 33.5 mg 

Corn starch 10. 0 mg 

Gelatine 1,0 mg 

10 Magnesium s tear ate 0.5 mg 



50.0 mg 



Preparation 



A mixture of the active substance with lactose 
15 and corn starch is granulated with a 10% aqueous 
gelatine solution through a screen with a mesh 
size of 1 mm, dried at 40'C and again rubbed through 
this screen. The granulate thus obtained is mixed 
with magnesium stearats and compressed to form 
20 tablet cores. The tablets must be prepared in 
darkened rooms. 

Weight of core; 50 mg 

Punch: ' 4 mm, convex. 

The tablet cores thus obtained are coated 
25 by the usual method with a coating consisting essentially 
of sugar and talc. The finished coated tablets 
are polished with bees wax. 



Weight of coated tablet; 100 mg. 
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Example II 

Drops containing S mq of 2-amlno-6-d imefchy lainino- 
4 ,3 , 6 , 7~tetrahvd.go-be>ngthiaz^ 

Composition ; 
5 100 ml of drops substances 

Methylester-p-hydroxybenzoate 0.035 g 

n-Propyiester~p-hydroxybenzoa te O.OIS g 

Anlsol Q.Q5 g 

Menthol 0.06 g 

10 tee ethanol 10.0 g 

Active substance 0.S g 

Citric acid 0.7 g 

Sec, sod iumphospha te x 2 H o 0 0.3 g 

Sodium eye lama te 1.0 g 

15 Glycerol 15.0 g 

Distilled water ad 100.0 ml 



Preparation 

The p~hydroxybenzoat.es, anisol and menthol 
20 are dissolved in ethanol (Solution I) . 

The buffer substances, active substance and 
sodium cyclamate are dissolved in distilled water 
and glycerol is added (Solution 11} . Solution 
I is stirred into Solution II and the mixture is 
25 topped up to the volume specified with distilled 
water. The finished drops solution is filtered 
through a. suitable filter. The preparation and 
bottling of the drops solution must be carried 
out away from the light and under a protective 
30 gas. 
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fix ample ill 

Sup positor ies containing 10 nig o£ 2-aroino-6-d imethylamino 
4 , 5 , 6 , 7~tetrahydr^benzthiazole~d 

5 1 suppository contains; 

Active substance 10.0 rag 

Suppository mass 

(e.g. Witepsol r W 45) 1 6 90 .Q mg 

1 700,0 mg 

10 Preparation 

3?he finely powdered substance is stirred 
into the molten suppository mass, cooled to 4Q°C, 
with an immersion homogsniser . At 35 a C the mass 
is poured into slightly chilled moulds. 
15 Weight of suppository; 1.7 g 

Example , IV 

Ampoules containing 5 tag of 2-ami.no~6-*dlmethylamino~ 
4 f 5 f 6 f 7-tetrahydgo-benathiagQle-'dihydrochlor Ide 

20 1. Ampoule contains; 
Active substance 
Citric acid 

Sec. sodium phosphate x 2B 2 G 
Sodium pyrasulphite 
25 Distilled water ad„ 

greparation 

The- buffer substances, active substance and 
sodium pyrosulphite are successively dissolved in 
30 de ionised water which has been cooled under C0 2 

gas. The solution is made up to the volume specified 
with boiled water and filtered free from pyrogens. 



5.0 sug 

7.0 itig 

3.0 mg 

1.0 mq 

1.0 ml 



Bottling i in brown ampoules under protective gas 
Sterilisation; 20 minutes at 120*0. 



The preparation and transferring of the ampoule 
solution must be carried out in darkened rooms . 

Example V 

Coated tablets conta ining 1 mg of 2 ~amino~6-~dimethy lami no- 
4 f 5 , 6 , 7~te tr ahydr o-bena tb .iagola~d ihydrocfalor ide 

1 tablet core contains; 



10 Active substance 1.0 mg 

Lactose 35.5 mg 

Corn starch 12.0 mg 

Gelatine 1.0 mg 

Magnesium stearate 0.5 mg 

15 50.0 mg 



Preparation 

Analogous to Example I 

Weight of core: 50 mg 

20 Punch; : 5 m, convex 

Weight of coated tablet: 100 mg 

Obviously, instead of the compound mentioned, 
all. the other compounds of general formula J may 
be incorporated as active substance in the pharmaceutical 
25 Examples I to V, such as, for example, 2-*amino-6~n-pcopyi~ 
amino-4, 5, 6 , 7~ta fcrahydro-benzthiazole-dihydrochlor ide . 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AM EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFIH.BD AS FOLLOWS J 

1. A process for preparing a compound of general formula I 




[wherein 

ft-, represents a hydrogen atom, an alkyl group contain- 
ing 1 fco 6 carbon atoms, an alkenyl or alkynyl group each con- 
taining 3 to 6 carbon atoms or an aikanoyl group containing 1 
to 6 carbon atoms in the alkyl part or represents a phenylalkyl 
or phony laikanoyi group each containing 1 to 3 carbon atoms in 
the alkyl part (in which the phenyl nuclei may be substituted 
by 1 or 2 halogen atoms) ; 

ft 2 represents a hydrogen atom or an alkyl group contain- 
ing 1 to 4 carbon atoms? and 

Kg represents a hydrogen atom, an alkyl group contain- 
ing I to 7 carbon atoms, a cycloalkyl group containing 3 to 7 
carbon atoms, an alkenyl. or alkynyl group each containing 3 to 
6 carbon atoms or an aikanoyl group containing 1 to 7 carbon 
atoms in the alkyl part or represents a phenylalkyl or pheny laik- 
anoyi group each containing 1 to 3 carbon atoms in the alkyl 
part (in which the phenyl nuclei may be substituted by I or more 
fluorine, chlorine or bromine atoms), and R. represents a hydrogen 



5/920 + 1/737 
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atom, an a Iky I group containing I to 4 carbon atoms or an alkenyl 
or alkynyl group each containing 3 to 6 carbon atoms, or and 
R together with the nitrogen atom between them represent a 
pyrrolidine, piper idxno, hfixamethyleneimino or morpholino group] 
or an acid addition salt thereof or an R^-> Rg, or r ~ protected 
derivative thereof which comprises (a) reacting a eye lohexanone 
of general f ornu.il a II 
R~ 

k/'' X (ID 



(wherein R 3 and are as defined above or a protected R-j- or R^- 
derivativ© thereof and 

X represents a nucleophilic leaving group with a 
thiourea of general formula IXX 

S R, 

it 

H.JK - C - » (III) 
2 \ 

wherein and are as defined above or a protected Rj- or 
derivative thereof 7 or (h> reacting a compound of general formula 
IV 



R 3 



A3 
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wherein R 3 and are as defined abov« or a protected Rg- or 
d«ri?ative thereof with a forwainidine dlsulphide of general 
formal <i V 

n»& 2 2 v (V) 

c - s - s - c" 



^ -I 

I 1 



H 2 M- 



wherein R^ and are as defined above or a protecting group 
thereof and Y~ represents an anion of an inorganic or organic 
acid; or (c) to prepare a compound of general formula I wherein at 
least one of the groups R^, & 2 , R.^ or R^ represents a hydrogen 
atom, cleaving a protecting group from a compound of general 
formula VI 



V, 



R , 



N ^ 



1 



(VI } 



{Wherein at least one of the groups V V' V or V ^present 
a protecting group for an amino group, or R, ' and R_ ' or R ' and 

i 4 CJ 

R^' together with the nitrogen atom between them represent an 
isnido group; and the remaining groups R , R , R and R 4 have 
the meanings given for R^ to R^ above other than acyl groups) ; or 
(d) to prepare a compound of general formula I wherein at least 
one of the groups H^, R 2 , R 3 or R^ represents an alkyl or 
phenylalkyl group reducing a compound of general formula VIZ 
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(VII) 



{wherein at least one of the groups R^" , R 2 "» R-^" or R^ " 
represents one of the acyl or phenylacyl groups mentioned above; 
and the remaining groups have the meanings given respectively for 

, R 2 , and R 4 above with a metal hydride in the presence of 
a solvent; or {e} to prepare a compound of general formula I 
wherein at least oxie of the groups R, , R 7 , Rg or R^ represents 
an alkyl , cyoioalkyl , alkenyl , alkynyi or phenylalkyi group 
reacting a compound of general formula VXIX 

R 4 ".^ K ^^ S / V 1 

{wherein R^"', jy " ' R 3 »' and R 4 "> are as defined above for 

R l* R 2' R 3 and R 4 respectively with the proviso that at least one 

of R^"', R 2 " ' , K 3 "* and R^"' represents a hydrogen atom) 

with a compound of general formula XX 

R 5 - 2 (XX) 

(wherein R g represents an appropriate alkyl, cycloalkyi, alkenyl, 
alkynyi or phenylalkyi group? and Z represents a nucleophilic 
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leaving group? or ?, together with an adjacent hydrogen of the 
group R 5 represents an oxygen atom); and if required deprotecting 
any of the radicals R^, R ?t r 3 , or R 4? and if required converting 
a compound of formula X thus obtained wherein at least one of the 
groups R x and R 3 represents a hydrogen atom, by a suitable 
acylation into a corresponding compound of general formula 1 
wherein at least one of groups and 8 ^ represents one of the 
acyl groups mentioned above; and if required converting a compound 
of general formula X initially obtained further into an acid 
addition salt thereof or converting an acid addition salt of a 
compound of general formula 1 initially obtained into a compound 
of general formula X. 

2 . A process as claimed in claim 1(a) wherein in the 
compound of formula II X represents a halogen atom. 

3. A process as claimed in claim 2 wherein in the compound 
of formula IX X represents a chlorine or bromine atom. 

4 . A process as claimed in claim 1(c) wherein in the 

i t t 

compound of formula V at least one of the groups r,,r,r 

.i. a 3 or 

t 

R 4 represents an acyl or alkoxycarbonyl group. 

3. A process as claimed in claim 1(c) wherein in the 

• » t 

ooiupound of formula V at least one of the groups R , R „ , R 

x & 3 or 

t 

R 4 represents an acetyl, propionyl, raethoxyoarbonyl or 
efehoxyaarboriyl group. 
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" " A process as claimed in claim 1(e) wherein in the 

compound of formula IX Z represents a halogen atom or 
a sulphonic acid group . 

A process ass claimed in claim 1 (e) where in in the 

compound of formula IX % represents a chlorine, bromine 
or iodine atom or a roethoxysulphonyloxy or p-toluenesulphonyloxy 
group. 

8. A process as claimed in claim 1 wherein the reaction 

is carried out in the presence of a solvent. 

5- h process ass claimed in claim 1(a), 2 or 3 wherein 

the reaction is carried out at a temperature of between 0 and 
150 °C. 

10. A process as claimed in claim 1(a) , 2 or 3 wherein 
the reaction is carried out at a temperature of between 20 and 
100°C. 

11. A process as claimed in claim 1 (b) wherein the 
reaction is carried out at a temperature of between' 50 and 200 °C. 

12. A process as claimed in claim 1(b) wherein the 
reaction is carried out at a temperature of between 70 and 150 °C, 

13. A process as claimed in claim 1(c), 4 or S wherein 
the cleavage of a protecting group is carried out by hydrolysis 
in the presence of a base or acid. 
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14. A process as claimed in claim i<c>, 4 or 5 v/herein 
the reaction is carried out at a temperature of between SO and 
150 e c. 

15. A process as claimed in claim l{c), 4 or 5 wherein 
the cleavage of a protecting group is carried out by hydrolysis 
in the presence of a base or acid at a temperature of between 
50 and 150"C. 

16. A process as claimed in claim 1(d) wherein the 
reduction is carried out with lithium aluminum hydride. 

17. A process as claimed in claim 1(d) or 16 wherein 

the reduction is carried out a temperature of between 0 and 100 °C. 

18. A process as claimed in claim 1(d) or 16 wherein the 
reduction is carried out at a temperature of between 20 and 80 °C, 

19. & process as claimed in claim 1(e), 6 or 7 wherein 
2 represents a nucieophilic leaving group and the reaction is 
carried out at a temperature of between -10 and 50 °C. 

20. A process as claimed in claim 1(e), 6 or 7 wherein 
2 represents a nucieophilic leaving group and the reaction is 
carried out at a temperature of between 0 and 30 °C, 

21. A process as claimed in claim 1 (e) , 6 or 7 wherein 
% represents a nucieophilic leaving group and the reaction is 
carried out in the presence of a base at a temperature of between 
-10 and 50°C. 
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22. A process as claimed in claim 1(e), 6 or 7 wherein 
a represents a nucleophilic leaving group and the reaction is 
carried out in the presence of a base at a temperature ox between 
0 and 30 °C. 

23. A process as claimed in claim 1(e), 6 or 7 wherein, 
the reaction is carried out with a carbonyl compound of general 
formula XX as defined in claim 1 in the presence of a complex 
metal hydride at a tempera-hare of between 0 and 50°C 

24. A process as claimed in claim 1(e), 6 or 7 wherein, 
the reaction is carried out with a carbonyl compound of general 
formula IX as defined in claim 1 and the reduction is carried out 
at ambient temperature . 

25. A process as claimed in claim 1(e), 6 or 7 wherein 
the reaction is carried out with a carbonyl compound of general 
formula IX as defined in claim 1, in the presence of sodium 
borohydride or sodium eyanoborohydride at a temperature of 
between 0 and 50°C. 

26. A process as claimed in claim 1(e), 6 or 7 wherein, 
the reaction is carried out with a carbonyl compound of general 
formula IX as defined in claim 1, in the presence of sodium 
borohydride or sodium cyanoborohydride at ambient temperature < 

27. A process as claimed in claim 1 wherein a compound 
of formula I as defined in claim 1 thus obtained which contains 
at least one chiral centre is resolved into its snantioraers. 
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28. A process as claimed in claim 1 wherein a compound 
of formula VI, VII or VIX1 is obtained by a process of claim 1(a) 
or 1 (b) . 

29. A process as claimed ia claim 1 wherein the 

group is in the 5 or 6 -position. 

30. A process as claimed in claim 1 

(wherein the group R 3~~- N- occupies the 5 or 6-position and 

represents a hydrogen atom, an alkyl group 
containing 1 to 3 carbon atoms or an ally!, benzyl, 2 -chlo.ro- 
benssyl, 4~chloro-benzyl , 3 , 4-dichlorobenayl or phenylethyl groups 



group t and 



R 2 represents a hydrogen atom or a methyl or ethyl 



R 3 represents a hydrogen atom, an alkyl gro\ip contain- 



ing 1 to 6 carbon atoms or an allyl, props rgyi, benzyl, chloro- 
bensyl, phenylethyl , cyciopentyl or cyclohexyl group, and & 4 
represents a hydrogen atom, an alkyl group containing 1 to 3 
carbon atoms or an allyl group; or Rg and r< 4 together with the 
nitrogen atom between them represent a pyrrolidine, piper idino, 
hexamethyleneimino or morpholino group) . 

31. a process as claimed in claim 30, wherein the 
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group is in the ©-position. 



32 . 



A process as claimed in claim 30 or 31 



(wherein 

R^ and together with the nitrogen atom between 
them represent an amino or ally lamina group and 

and R^ together with the nitrogen atom between 
them represent a dimethyl amino, diethyl amino, N-allyl-N- (4-chloro- 
benzyl ) -amino » n -propyl ami no or pyrrolidine group). 

33. A process as claimed in claim I wherein R^ and R 2 each 

represent hydrogen, & 3 and R 4 each represent methyl and the 
ditne-thyiamino group is in the 6-position; or R.^ and R£ each 
represent hydrogen, R3 and R 4 together with the nitrogen atom 
represent pyrrol idino and the pyrrolidino group is in the ex- 
position; or R^ and R 2 ® a ch represent hydrogen, one of R^ and R^ 
represents n-propyl , the other represents hydrogen and the 
n— propylamine group is in the 6— position; or one of and 
represents allyl, the other represents hydrogen, R^ and R^ each 
represent methyl and the dimethylamino group is in the 6 -position? 
or Rj and R 2 each represent hydrogen, one of R 3 and R^ represents 
ally!, the other represents 4-chlorobensyl and the N-allyl~N~ 
(4-chlorobenzyl) -arnino group is in the 6-position ? or R-^ and R2 
each represent hydrogen, R 3 and R 4 each represent ally! and the 
diallylamino group is in the 6-position. 
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34. A process as claimed in claim 1 wherein the compound 
of formula 1 as defined in claim 1 is recovered in the form of 

a pha nttaceut ical ly acceptable acid addition salt thereof or is 
converted into a pharmacexttically acceptable acid addition salt 
thereof . 

35 . A process as claimed in claim 34 wherein the acid 
addition salt is formed with hydrochloric, hydrobromic , sulphuric, 
phosphoric, lactic, citric, tartaric, succinic, raaleic or 
fumaric acid, 

36. A compound of general formula X 




[wherein 

represnets a hydrogen atom, an alky! group contain- 
ing 1 to 6 carbon atoms, an alkenyl or alkynyl group each con- 
taining 3 to 6 carbon atoms or an alkanoyl group containing 1 
to 6 carbon atoms in the alkyl part or represents a phenylalkyl 
or phenyialkanoyl group each containing 1 to 3 carbon atoms in 
the alkyl part £in which the phenyl nuclei may be substituted 
by 1 or 2 halogen atoms) ; 

represents a hydrogen atom or an alkyl group contain- 
ing 1 to 4 carbon atoms? and 

represents a hydrogen atom, an alkyl group contain- 
ing 1 to ? carbon atoms , a cycloalkyl group containing 3 to 7 
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carbon atoms, an alksnyl or alkynyl group each containing 3 to 
6 carbon atoms or an alkanoyl group containing 1 to 7 carbon 
a -tows in the alkyl part or represents a phenyl alkyl or pheny ialk- 
anoyl group each containing 1 to 3 carbon atoms in the a Iky I 
Part (in which the phenyl nuclei may foe substituted by 1 or more 
fluorine, chlorine or bromine atoms) , and R 4 represents a hydrogen 
atom, an alkyl group containing .1 to A carbon atoms or an alkenyl 
or alkynyl group each containing 3 to 6 carbon atoms, or & 3 and 
R 4 together with the nitrogen atom between them represent a 
pyrrolidines, piper idino, hesaiaethyleneiffiino or morpholino group] 
or an acid addition salt thereof, 

37. A compound according to claim 36 wherein the 
R 3-^ 

V 

group is in the 5 or. 6-position . 

38. A compound according to claim 36 wherein the group 
N ■- occupies the 5 or 6-position and 



K. 5 



R 4 

■R^ represents a hydrogen atom, an alkyl group 
containing 1 to 3 carbon atoms or an allyl, benzyl, 2-chloro- 
foensyl, 4-ehloro-bensyl , 3, 4-dichlorobenzyl or phenyiethyi group; 

R 2 represents a hydrogen atom or a methyl or ethyl 

g roup ; and 

represents a hydrogen atom, an alkyl group contain- 
ing 1 to 6 carbon atoms or an allyl, propargyl, ben ay 1, chloro- 
benzyl, phenylethyl, cyclopentyi or ayeiohexyi group, and R 4 



2 716 9-1 09 

~ 62 - 

represents a hydrogen atom, an alkyl group containing X to 3 
carbon atoms or an ailyl group; or R and R ;} together with the 
nitrogen atom between them represent a pyrrol icti no, pi per id i no, 
hexaiaethy lane iraino or morpholino group. 

39. a compound according- to claim 33 wherein the 

V 

group is in the 6~position. 

^ ^ 40. A compound according to claim 3 8 3» wherein 

R 1 and R 2 together with the nitrogen atom between there 
represent an amino or allylamino group and 

R 3 and R^ together with the nitrogen atom between them 
represent a dimethylaraino* diethylamino, N-allyl~N~ (4-chloro« 
ben«yl) -amino, n-propylamino or pyrrolidine group. 

41 » A compound according to claim 36 wherein and 

each represent hydrogen, an<3 R $ each represent methyl and the 
dimethylamino group is in the 6-po»ition; or and R^ each 
represent hydrogen, R^ and R^ together with the nitrogen atom 
represent pyrrolidine and the pyrrolidine group is in the ex- 
position; or R^ and R 2 each represent hydrogen, one of R^ and R^ 
represents n-propyl, the other represents hydrogen and the 
n-propylamino group is in the 6~positio«f or one of R^ and 8.^ 
represents allyl, the other represents hydrogen, R^ and R^ each 
represent methyl and the dimefchylaraino group is in the 6 -position 
or R^ and R^ oaeh represent hydrogen, one of R^ and R^ represents 
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aliyl, the other represents 4-chlorobenzyl and the Si-ailyl-M- 
(4~Ghlorofo©nayl) -amino group is in the exposition? or and R 2 
each represent hydrogen, & 3 and R 4 each represent ally. I and the 
dially lamino group is in the 6~position. 

42. A pharmaaeutically acceptable acid addition salt of 
a compound of formula 1 as defined in claim 36, 

43. A compound according to claim 36 wherein and 
each represent hydrogen, R 3 and each represent methyl and the 
dime thy lamino group is in the 6-position. 

44. A process for preparing 2-amino - 6 -d ime thy 1 ami no- 4 , 
5, 6, 7-tetrahydro-faenzthiasole Oi~ the di hydrochloride salt 
thereof which process comprises brosninating 4 -dime thy iami.no- 
cyclohexanone and reacting the a-broxno-4-dimethylamino-cyclohexa- 
none obtained with thiourea and, if required, converting the 
final product obtained into the dihydrochloride salt thereof. 

45. a process for preparing 2-amino-6-dimethylamino~4 , 
5, 6, 7~tetrahydro-benzth.taKoIe which process comprises reacting 
4~dimethylaroino-cyciohexanone with f- ormamidlne-di sulphide- 
dihydrobromide . 

46 . 2-Amino-6-dimethylaxeiino-4 ,5,6, 7-fcetrahydro~benzfchia- 
sole or the dihydrochloride salt thereof. 

47. A compound according to claim 36 wherein » 1 and 
each represent hydrogen, one of R 3 and R 4 is hydrogen, the other 
is n~propyi and the n-propy lamino group is in the 6-position. 
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48. £ process for preparing 2-aaiino-6~n-pr©pyl&jftino-4 , 5 , 6 , 7 - 
tetr ahydro- benz thiazole or the dihydroehloride salt thereof which 
process comprises reacting 2, 6 -UiaiKino-4, 5 , S , 7- 

tetrahydrobanzthiazol* with n-propanol and if required converting 
the product obtained into the dihydroehloride salt thereof. 

49. ft process as claimed in claim 4S wherein the 2,6- 
dias«ino-4 ,. 5 , 6 , 7-tatrahydro-feenzthlaKole is obtained by treating 2- 
ain±«D~6~phthiaiiBiida~4 , 5 , 6 , ?- te trahydro-benz thiazole with hydrazine 
hydrate to remove the protecting group. 

50. h process as claimed in elaiia 49 wherein the 2~amino~6~ 
phthalimido-4 , 5 , 6 , 7- tetrahydro-bensithiazola is obtained by 
brotninating 4- {phthalimido } -cyolohexanone and reacting the a- 
bromo-4- { phthalimido ) -cyclohexsnoae with thiourea. 

51 » 2-AmlnO"6-n-propylai8ino-4 ,5,8 1 7-tetrahydro-benKthiaaole 

or the dihydroehloride salt thereof. 

52 . { - ) ~2~ain.ino-6-n~proplyamino-4 ,5,6 , 7-t.etrahydro- 
benzthiazole or the dihydroehloride salt thereof, 

53. A pharmaceutical composition comprising a coaspound 
according to claim 36 as the active ingredient in association with 
a pharmaceutical ly acceptable carrier or excipient. 
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5 4 . h pharmaceutical composition according to claim S3 In 

the form of a tablet., powder, suppository, suspensloa, droplet, or 
ampoule , 

55. A pharmaceutical composition according to claim S3 or 54 
wherein the active ingredient is according to claim 37. 

56. ft pharmaceutical composition according to claim 53 or 54 
wherein the active ingredient is according to claim 38, 

57 . ft pharmaceutical composition according to claim 53 or 54 
wherein the active ingredient is according to claim 39. 

58. k pharmaceutical composition according to claim 53 or 54 
wherein the active ingredient is according to claim 40, 

59. A pharmaceutical composition according to claim 53 or 54 
wherein the active ingredient is according to claim 41. 

60. A pharmaceutical composition according to claim 53 or 54 
wherein the active ingredient is according to claim 42, 

Si. A pharmaceutical composition according to claim 53 or 54 

wherein the active ingredient is according to claim 43. 

62. A pharmaceutical composition according to claim 53 or 54 

wherein the active ingredient is according to claim 46. 
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63. A pharmaceutical composition according to claia 53 or 54 

wherein the active ingredient is according to claim Si. 

S4, A pharmaceutical, composition according to claim S3 or 54 

wherein the active ingredient is according to claim Si. 

65 . A composition according to claim 53 in unit, dosage form. 

66. A composition according to claim 65 wherein said unit 
dose comprises 0.01 to 0.5 mg/kg body weight of the active 
ingredient, 

67. A composition according to claim 65 wherein said unit 
dose comprises 0.1 to 3 mg/kg body weight of the active 
ingredient. 

68. A process for preparing & pharmaceutical composition 
comprising a compound as defined in claim 36 as the active 
ingredient which process comprises admixing said active ingredient 
with a pharmaceutically acceptable carrier or excipient. 

§9. The use of a compound according to claim 38, 37 or 38 to 

ameliorate a central nervous or circulatory disorder. 

70. The use of a compound according to claim 39, 40 or 41 to 

ameliorate a central nervous or circulatory disorder. 
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71, The use of a compound according to claim 4 2 to 

ameliorate a central nervous or circulatory disorder. 

72- She use of a compound according to claim 4 3 or 46 to 

ameliorate a central nervous or circulatory disorder, 

73, The use of a compound according to claim 47 or 51 to 
ameliorate a central nervous or circulatory disorder. 

74. The use of a compound according to claim 52 to 

ameliorate a central nervous or circulatory disorder. 

FBTHSRSTONHAUGH & CO. 
OTTAWA, CANADA 
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